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Characteristics of 3-D Visuospatial-Motor Distracter Processing
During Cognitive Task Performance in Schizophrenia
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Objectives : Abnormalities of cognitive responses to verbal and visual distracter in schizophrenia have been demonstrated in
numerous studies but little is known about three dimensional visuospatial-motor distracter processing. The purpose of this
study was to investigate the vulnerability of patients with schizophrenia to three dimensional visuospatial-motor distracter.

Methods :

14 patients with schizophrenia and 14 normal volunteers were assessed on three dimensional maze tasks

requiring on working memory and reasoning ability in the virtual reality environment. Performances were compared according

to with- or without-distracter conditions.
Results :

Patients with schizophrenia showed significantly lower performances than normal control group on cognitive

flexibility, simple motor function or motor control and motor coordination, working memory span and delayed performance
times. The performance index tended to be more deteriorated, but not significantly, in with-distracter condition than in without-

distracter condition in schizophrenia.

Conclusions : Patients with schizophrenia tend to be vulnerable to visuospatial-motor distracter which simulate the real
world of three dimensional environment. (J Korean Neuropsychiatr Assoc 2003;42(2):216-221)
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Table 1. Comparison of task performances in schizophrenia and control

Variables Schizophrenia (N=14) Control (N=14)
WOD WD wOD wD
Index of performances 5.65 (13.51)* 3.00 ( 1.24) 52.63 (13.13) 19.97 (29.00)
Categories of completed 23.30 ( 7.95) -2.61 (15.59) 221 ( 1.37) 46.88 (13.80)
% of Correct responses 37.36 (38.07) 24,07 ( 5.13) 17.87 ( 4.89) 3.79 ( 0.58)
% of Collision 64.50 (11.49) 2.70 ( 5.61) 15.83 ( 3.52) 14,07 ( 7.48)
Performance time (second) 3.64 ( 0.63) 58.97 (14.75) 6.22 ( 8.34) 18.12 ( 5.26)

* : Values represent means (SD), WOD : Without-distracter, WD : With-distracter

Table 2. F-values of the main and interaction effects of group and distracter on the task performances

Main effects

Interaction effects

Group Distracter Group X Distracter
index of performances 20.22%** 12.46*** 1.71
Categories of completed 10.40*** 7.1* 3.41
% of Cormrect responses 10.54*** 4.34* 00
% of Collision 7.39* 10.36*** 4.82*
Performance time 12.89*** 215 19
* 1 p<0.05, #* 1 p<0.01, *** 1 p<0.00S
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Hg ¥ 2AHDL 7R L F2979 A (coelt-  HE B, BTl AANDA & Huch fa
icient), & 7VEXE FH A4S A=sGch W AR 3 2ok g, weiREe e 9l
e gt 2gek o] YAEANNE Folat Afol7k vrehdA] spsiet.
y=(0.368 x $MIHF) +(0.338 x A 2E) - (0.328 x FRHo0z FAEAY Q_fo}—?ol 33 EHZ‘_-?,] Z%iﬂ

ZE1]) - (0.290 X F8AIZH

of WPAE FATAN WEAFo] AAEHE B2
FATE 71E AFR sto] AEHUL, AL T
Foli A ARE VIE0R st} WaiAlFe] e 7
B3R A=l AXEE BE 9 AAMEA o4
AE ddF o wlwsitt é]‘&% Wz w5
2 FRALe B 9 BFEHAE Table 100 A4
Atk

_‘

o2 o

JUREE AN Y HixFo
LT HD-TR3(Table 2)
A P HJAANEEY s G dxd) e F

of RANL A o

a%E AFER, F3A¢[F(1,26) =20.22, p<.001], ¢

AHF [F(1,26)=10.40, p<.001], AEE[F(1,26)=
10.54, p<.001], FEH][F(1,26)=7.39, p<.05], 4-84]
ZHF(1,26)=12.89, p<.001]9] BE @Hlolx] HAEY
y #ziro] A4 dixdtel Hls oAl Axg 58
& YeRit

Ak gAY AFEZA ] i FEHE
Amrd, FR4[F(1,26)=12.46, p<.001],
F[F(1,26)=7.11, p<.05], ARE[F(1.26)=4.34, p<05]

J Korean/Volume 42, No 2/March, 2003

= Afle -

N

3
29 @ H‘Ol 34 el el el A9 %

]Z‘]Ed Z]\_\_ %HOH}'J—’] "Ql'—r—l—

gy ANEO ZY InFe| fAEne W o
LT H|R—-NEY (Table 2, Fig. 1)

F EYHAE 79 wAads AdE Ad, ey
[F(1,26)=4.82, p<.05]ollA FARSZ 3 zloj7t
ekttt = S35 [F(1,26)=1.71, p=.202], ¢4
Z #[F(1,26)=3.41, p=.076]°14 EAZHoZ FI3t
FEL o RA|N, wxtane] Aol AlAtECh A
SE, SR EFHSFE Y nAEdE FAF
°oF {st zto|7t YehtA] itk &, FAEEd 3
Aprro] gz 7ol vl Hajaae] AAEHE B¢, FEH
7t FEHA Aethe E5F St A9E HgoH,
HE BAHCE {3 3L ofy AT A )
Aol AAE we] MHHAQ YRV GY-F 7t

219



H.J. Jung, et al

—
A. Index of performances B. Categori C. % of Correct responses
20 4 e — 100
.\_\
15 — s 80
10 T, 6
- 2
5 I —
]
0 ~= 20
-5 i 0 0 &
wOoD wD wWOD wD wOD wOD

E. Performance time

100
30
8 25 S —
&0 A —u 20
— — %
40 15 . .
2 10 Fig. 1. Interaction effects on the task perfo-
5 rmance in schizophrenia and normal con-
0 - 0 trol. WOD : Without-distracter, WD : With-
web wo wOD WD distracter. # : Schizophrenia, B : Normal
Controls.
ool vla] Astde A#Adel vehkth ZEvh A lSE ARSIt
ARy BATONN FaAT] ANHNEG W, Fd o AWH PGS Pk olg MASE 1ok A
2ol vlE AgEolY FHANA FAT At A FHOZ AwEw FEHE ded 2571 R ofll,
A ol et st PeiA=EE B9she Al 5716 g 22 ¢
FAEE, 221 (programing), HRHQ) -F5HE

BUEDE A2 YUY LY T AR

BAed ﬁ&x}?A PANSSZ %7}t 34, ¥4 =
& &4 TUELLY] Ao, wajAlFo] AA
2 rﬂl EE el fofd dae el o
sith e, gaiAEo] AXEHANE dels, T
¥ 4 A B (=-63 p<0D)o), ARE} F
H(r=-.71, p<O0D), ¥ FX¥(=—-.67, p<.00D), &
g

ZAH(r=— 62, p<05) oA B= AFmho] Uk},

nom

B AT JAREy B FRHAH B4
ANEE AATA BeIA B 2Tl lste] it
Hel BASYE, AAY KDY, 9F719Y, Bee
N e $EEE - $ASY, PEADNSEY Ad

£ Wl

2E WAEIM 58 AAE ugh ot PP
BAEe AAY15Y A AR AAGY] Fe

4 Qe b £8, JAEdy 8
B 973 HAHE AR A 32—
2 v QA Yot Asksls B
B4 30 B Qe AFoR Aol
QR BREY AR ANFRESL AskE

Zi_&oEOIHO}ﬂ

L 2
ofr

g Fetrt weba B Aol 3N
7t Ade FAEEH Extso] BAdAE ulAg
LEZAe oA £ o J1EAHQ Ago] gAY
Ee JArlsol 38HE 58 2Hstn A &
oA o] Aol P o)H e AnEn Yx|F

T3 ARG 80 AAA A4 FHePg
A e AEAE Kol A=, WCSTS 722 #AE
oM S-S o]de] olx A AsteM e AnE o
A= Zlolvt o)y AA| Al delA FAEEY EAE2]
AAH {4, &5719, 24 Alrsy 5 HAVs
o] A3 Hrh & &5 4 A T Aow 47
e},

Goldberg 5Y& BFA¥4A
FoFdol thgh 1oy
AA N QT EHE Fo
the, 2Hg7192 §5o]

AP} THAIY A AL
Bajste] 25719 F AAE A 5 AAE HA
YoM A& FFo) Ak g8y B 373
7}, FAEEY g2t gzt vs) FAIzie] AAF
o] A sHARE “‘Sﬂz’r:‘ol AU S o T3]
FroetA AstEAle @gtths AL Wajabgel digh 1

2
olft
)

J Korean/Volume 42, No 2/March, 2003



H.J. Jung, et al

A §AAM Azl 2E71n BHE AZR A9
clof o8k FA= obdS owlgtch 3k FAEAY &
Aol ATl BlE] eI AdFgdA AxE F3
& peEd, F 5YH 3 axadyt BAHCE &
o8t 422 ofgl7] WEol HEEA] HAEAY #Apr)
A dhzol vlsh relA Agr]odge] Azt
o1 & 5= gle Aotk o= YA AHE% Goldberg
539 7Mdell 2771 & F AeE AMAERE LR,

O

LR F EE ASAE MM T e
B3 AARE #2450l F o AR BHE -
s

- i
QA5 e WIEYS Au¥ Bast

FeHoz, B Aol BAFLY BASS 34 of
220 vjgle] LA TMANN A BI-2F PART
of ANE W A FYSY 1A AX7150] A
sl Aeye) #BHUTL, $F7N%

Fol% ASE BTk ¥ AFE AAG) Bk @A
AASH e AARS AYsn A0 BAS

¢ 4 G A ATV BAATS AR
£ AN QoYE, A2 Gelol AN FA o)A
) geARAT ATE AR = n, AAFYE

J Korean/Volume 42, No 2/March, 2003

0

AUBEEL Al

0K

U-28 Yok=

Rtz RAray BASH Y BaTd YA
o e FUE Hlv} 2ok §o18 & AAcke A9zt
Sict slc,

Fa mol gAREy - FHAT - AR5 - A

REFERENCES

1) Boucart M, Mobarek N, Cuervo C, Danion JM. What is the nature of
increased Stroop interference in schizophrenia? Acta Psychol 1999;
101:3-25.

2) E29, . UsATe] AARAT Al ARz}
Aol v|x)E G A FA ] 199211115131

3) Goldberg TE, Patterson KJ, Tagqu Y, Wilder K. Capacity limitations

in short-term memory in schizophrenia: tests of competing hypothe-

ses. Psychol Med 1998;28:665-673.

Moser RK, Cienfuegos A, Barros J, Javitt D. Auditory distraction and

thought disorder in chronic schizophrenic inpatients; Evidence for

separate contributions by incapacity and poor allocation and a sub-

syndrome related to the allocation deficit. Schizophr Res 2001551

163-170.

5) Dell’Erba G, Venturi P, Soldovieri MT, Mannino G. Episodic me-
mory, cognitive flexibility and positive-negative symptoms in chronic
schizophrenia. J Minerva Psichiatrica 1998;39:15-28.

6) Berti S, Schroger. A comparison of auditory and visual distraction

effects’ behavioral and event-related indices. Cogn Brain Res 2001;

10:265-273.

Gron G. Auditory and visual working memory performance in pati-

ents with frontal lobe damage and in schizophrenic patients with low

scores on the Wisconsin Card Sorting Test. Psychiatry Res 1998;80:

83-96.

Chey J, Lee JH, Kim YS, Kwon SM, Shin YM. Spatial working me-

mory span, delayed response and executive function in schizophrenia.

Psychiatry Res 2002;110:259-271.

9) Hartman M, Steketee MC, Silva S, Lanning K, Andersson C. Wis-
consin card sorting test performance in schizophrenia: the role of
working memory. Schizophr Res, in press.

10) Berman KF, Lstrem JL, Randolph C, Gold J, Goldberg TE, Coppola

REC, et al. Physiological activation of a cortical network during

performance of the Wisconsin card sorting test: A positron emission

tomography study. Neuropsychologia 1995; 33:1027-1046.

Brown J. Some tests of the decay theory of immediate memory. Q J

Exp Psychol 1958;10:12-21.

Peterson LR, Peterson MJ. Short-term retention of individual verbal

items. J Exp Psychol 1959;58:193-198.

13) Y A, o)A, R M EAAE: HalH siEigs), A
& shhel ghAk1998.

14) Jogems-Kosterman BJM, Zitman FG, Hoof JJM, Hulstijn W. Psy-
chomotor slowing and planning deficits in schizophrenia. Schizophr
Res 2001;48:317-333.

15) Mahurin RK, Velligan DI, Miller AL. Executive-frontal lobe cognitive
dysfunction in schizophrenia: A symptom subtype analysis. Psychia-
try Res 1998;79:139-149.

16) Posner M], Rossman E. Effect of size and location of informational
transforms upon short-term retention. J Exp Psychol 1965,70:496-505.

17) Brebion G, Amador X, Smith MJ, Gorman JM. Memory impairment
and schizophrenia: the role of processing speed. Schizophr Res 1998;
30:31-39.

18) Stemberg S. High-speed scanning in human memory. Science 1996;
153:652-654.

4

=

7

~

8

>

11

=

12

~

221



